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PREFACE 



Four related experiments on the relationship of selected cues and reading 
ability on paired-associate learning are presented in this technical report. As 
a product of the Reading Project of the University of Wisconsin Research and 
Development Center for Cognitive Learning it has been assumed that the, impli- 
cations derived from these experiments are related to the overall problem of 
reading instruction and the eventual construction of a program designed to get 
students to learn to read. 

The Reading Project is a part of Program 2, Processes and Programs of 
Instruction, of the Center. These experiments study instructional processes by 
varying cues (color, order and verbal mediators). Paired-associate learning is 
the dependent variable. In previous wodc by Professor Otto he demonstrated 
that reading ability is directly related to paired -associate learning (reading 
ability is inversely proportional to the number of trials required to learn a paired- 
associate list). Hence, it is implied that the cues which influence paired- 
associate learning may also influence learning to read. 

The identification of instructional variables which influence verbal learn- 
ing is an important objective of this Center. 



Thomas A. Romberg 
Director of Program 2, 
Processes and Programs 
of Instruction 



AISTRACT 



Four studies in a series dealing with good and poor readers' utilization of 
selected cues in paired-associate learning are reported. Specific cues con- 
sidered were color, order of presentation and verbal mediators. Answers to two 
basic questions were sought: Do the selected cues have a facilitative effect 
upon children's paired-associate learning? Is the learning of good and poor 
readers affected differently by the additional cues ? Color was shown to have 
a positive effect upon learning when intralist similarity was high, but there was 
no reliable differential effect for good and poor readers. Serial, as opposed to 
scrambled, order of presentation was shown to enhance both initial learning and 
recall. Instructions to use verbal mediators also enhanced learning; but again 
there was no differential effect for good and poor readers. Interactions among 
the selected cues and other relevant factors and implications for the teaching 
of reading are discussed. 
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INTRODUCTION 



The four studies presented in this paper 
dealt with the utilization of selected cues by 
good and poor readers in paired-associate 
(PA) learning. Specific cues considered were 
color, order of presentation, and verbal media- 
tors. Answers to two basic questions were 
sought: Do the selected cues have a facilita- 
tive effect upon children's PA learning? Is 
learning by good and poor readers affected 
differentially by the additional cues ? Certain 
cues have been shown to have a general facil- 
itative effect, and there is evidence that even 
when basic intelligence is controlled good 
readers do better with PA. learning than poor 
readers. The relevant studies are reviewed 
below. 



COLOR AS A CUE 

Dulsky (1935) varied the background color 
of nonsense word pairs -and then measured re- 
call. Recall was better when the background 
colors remained the same as in the learning 
trials than when they were changed, and the 
learning decrement was greater when response 
background colors were changed than when 
stimulus or total backgrounds were changed. 
Weiss & Margolius (1954) presented nonsense 
trigram stimuli and simple word responses on 
different colored cards and found that reten- 
tion was aided by varied conditions in the 
following descending order; no change in 
stimuli or colored backgrounds; slight modifi- 
cation of stimuli (e.g., a square to a rec- 
tangle); no change in stimuli but change in 
colors; and finally, change in both stimuli 
and colors. 

Underwood, Ham, & Ekstrand (1962) found 
that subjects could not recall a list of low- 
meaning trigrams which had originally been 
leained on different colored cards; but, when 
meaningful words were learned instead of low 
meaning vrigrams, the words were retained 
after the color cues were removed. The inter- 
pretation was that with unfamiliar trigrams 



familiar colors became the functional stimuli, 
but because the adult subjects were more ac- 
customed to responding to words than to colors 
the familiar words were the functional stimuli. 
Jenkins & Bailey (1964) attempted to control 
cue selection in a study that was a replicate 
of the Underwood, Ham, Ekstrand study with 
the exception that the subjects were asked to 
spell out the trigrams and to name the colors; 
but thefee additional activities had no signifi- 
cant impact upon performance. 

Saltz (1963) alternated learning and test 
trials and presented color cues only during 
learning or during testing. The color cues en- 
hanced performance in both conditions, and 
Saltz concluded that cognitive differentiation 
had occurred during the learning trials and 
sensory differentiation had occurred during the 
testing trials. 

Hill & Wickens ( 1962) separated the form 
and color components of the stimuli and had 
the subjects associate the components com- 
bined or separately with the common word re- 
sponses. The best results were attained by 
the subjects who learned the components 
separately and then responded to a combina- 
tion in final testing. Because many subjects 
responded correctly to only one component 
before a combination was formed, the authors 
rejected the theory that both components might 
summate to evoke a response. They concluded 
that two cues were more helpful than one be- 
cause each subject was free to choose his 
functional stimulus. Birnbaum (1966), alter- 
nating study and test trials, provided secon- 
dary color cues on the study trials only. After 
intervening tasks, she presented half of her 
subjects with the same task and the others 
with the same stimulus-response pairs but 
different secondary color cues. The latter 
group did less well on the posttest in spite of 
the fact that the stimulus-response pairs were 
unchanged. 

Crannell (1964), using black-and-white 
or colored stickers associated with a letter, 
numeral, or simple word, concluded that color 
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cues were not useful in this task because it 
was too easy; that is, differentfiation on the 
basis of color occurs mainly in more difficult 
learning tasks. Sunderland & Wickens (1962) 
also concluded that context cues are not used 
when the primary stimuli are highly discriniin- 
able. They found that color did not signifi- 
cantly facilitate learning either simple words 
or nonsense syllables; yet, when color was 
removed on transfer trials the subjects made 
more errors on the nonsense syllable list but 
performance on the meaningful list did not 
change. However, when the primary stimuli 
were removed, performance on the nonsense 
syllable list was not affected, indicating that 
color was the functional stimulus, while per- 
formance on the meaningful word list dropped 
off significantly. 

Newman & Taylor ( 1963) found that sec- 
ondary color cues were used more when the 
primary stimuli were highly similar. They 
taught four groups of subjects either high- or 
low-similarity lists on colored cards and pre- 
sented either the same color cues or no color 
cues on transfer trials. Performance deteri- 
orated most among the subjects who had 
learned the high- similarity list and then were 
deprived of color cues on the transfer trials. 

Jones (1965) examined the value of color 
as an aid to visual discrimination of words 
and letters among nursery school children. 

He concluded that without color the task of 
matching letters and words was "at least three 
times" as difficult as with color, even when 
possible color matching was considered. Also, 
he noted that the subjects strongly preferred 
the colored test materials. The implication 
seems to be that color may have value both as 
an aid to discrimination and as a motivational 
device in early reading. 

SYNTACTICAL STRUCTURE AS A CUE 

Jensen & Rohwer (1965) gave PA and 
serial learning tasks to children of various 
ages (5-17 years), with half the subjects re- 
ceiving instructions to mediate verbally. 
Mediation did not facilitate serial learning 
for any age level, while it greatly benefited 
PA learning for all ages except 5, 13, and 17. 
The older subjects presumably did not differ 
because the task may have been too easy for 
them, and they may have been mediating even 
when not instructed to do so. 

Davidson (1964) provided verbal mediators 
varying in amount of syntactical structure for 
pairs of pictures. He found that the subjects 



learned faster when a single preposition was 
used as a mediator than when the pictures 
were just named, and that the preposition was 
as effective a mediator as was a nine -word 
sentence plus a juxtaposition of the pictures 
to depict the sentence. 

Rohwer (1964) varied semantic structure 
(English words vs. nonsense words), syntactic 
structure (grammatical vs. scrambled order), 
and constraint (pairs connected with a con- 
junction, a preposition, or a verb). He con- 
cluded tliat both semantic and syntactic struc- 
tures are needed to facilitate PA learning, and 
that these conditions must be accompanied by 
a preposition or a verb. 



READING ABILITY AND PA LEARNING 

Walters & Doan (1962) studied good, 
average, and poor readers in a task requiring, 
them to associate colored lights with different 
compartments of a box. The poor readers took 
significantly more trials to learn than did the 
good and average readers, who did not differ. 
The authors concluded that the poor readers 
were deficient in associative ability. In a 
similar study, Walters, & Kosowski ( 1963) used 
the same task as above but added another task 
that paired different tones with the compart- 
ments of the box. The poor readers learned 
much more slowly than the good and average 
readers on both tasks, but a transfer effect 
from one task to the other eliminated the dif- 
ferences between the subjects. Also, the poor 
readers, when rewarded with a prize, did as 
well as the others, indicating that practice 
and attention to stimuli may be important fac- 
tors in the relationship between reading abil- 
ity and PA learning. 

Giebink & Goodsell (1967) compared kinds 
of visual-auditory tasks, using good and poor 
readers with visuomotor deficits as subjects. 
The good readers periormed better tlian the 
poor, and the word-like figures were easier 
for the subjects to associate with a spoken 
word than were the geometric stimuli. 

Otto (1961) required good, average, and 
poor readers to learn a list of geometric form- 
CVe trigram pairs with one of three modes of 
reinforcement — auditory, visual, or kines- 
thetic. The good, average, and poor readers 
differed from each other, showing that with an 
increase in reading ability, there was a de- 
crease in number of trials to criterion. Mode 
of reinforcement interacted with grade level, 
but not with reading level. In relearning, 
there was no significant reading level effect. 
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II 

EXPERIMENT l‘ 



The basic purpose of this study was to 
determine whether elementary school children's 
paired-associate learning would in fact be 
enhanced by the introduction of color into the 
list. A secondary concern was whether good 
and poor readers' learning would be affected 
differently by the additional cue. The specu- 
lation was that perhaps poor readers would 
benefit from the color cue but good readers 
would not because they were already able to 
handle the task efficiently. The same reason- 
ing would, of course, lead to an expectation 
of greater facilitation of learning for pupils in 
the lower grades. Because the study was pri- 
marily exploratory, there wae no attempt to 
provide for clarification of reasons for pos- 
sible differential effects. 



METHOD 

Subjects and Design 

Subjects were good and poor readers from 
Grades Z, 4, and 6 of a public and a parochial 
elementary school in a small city. All poten- 
tial subjects were required to have IQs in the 
average (90-115) range according to test 
scores corroborated by teacher judgment. 

Pupils with average IQs who could not be 
clearly classified as good or poor readers 
were rejected as subjects. Good readers 
were those pupils who, according to test 
scores and teacher judgment, were in the up- 
per third of their class in reading achievement; 
poor readers were those were clearly in the 
lower third. 

From the pool identified, equal numbers 
of boys and girls from each reading level and 



^An expanded report, 'Color Cues as an 
Aid to Good and Poor Readers' Paired -Associate 
Learning,” was presented at the annual Inter- 
national Reading Association meeting, Seattle, 
1967 (Otto, 1968a). 



each grade level were assigned to the two 
methods of presentation for a total of 72 sub- 
jects. Thus, the design was 2 (boys and girls) 
X 2 (gqod and poor readers) x 3 (Grades 2, 4, 
and 6) X 2 (black-and-white and color presen- 
tation) with three replications. 



Task 

The paired -associate list was devised 
and used in an earlier study (Otto, 1961). 
Briefly, the list comprised five pairs, a com- 
mon geometric form and a consonant-vowel- 
consonant trigram with a 25% or lower associa- 
tion value according to the Archer (I960) list; 
diamond-fep, circle-niv, triangle-wuc, star- 
yad, square-gox. Depending on the method of 
presentation, both stimulus and response were 
presented either in black-and-white or in color. 
Colors used, in the same order as the above 
list, were blue, red, brown, orange, and green. 

Procedure 

Individual subjects learned the list to a 
criterion of one correct anticipation of the en- 
tire list with serial presentation and one cor- 
rect anticipation of the entire list with scram- 
bled presentation: total score, then, was the 
sum of serial and scrambled trials. This un- 
conventional sequence of presentation was 
devised when immediate scrambling of the 
list proved disconcerting to younger subjects. 

An MTA-100 Scholar timed by a Cousino 
Audio Announcer was used to present the list. 

An overlay with a 7" x 1” opening was affixed 
to the display face of the Scholar. By manip- 
ulating a slide, the experimenter was able to 
expose 1 1/2 ” X 1" portions of the total open- 
ing; and the stimulus sheet was so arranged 
as to permit five different orders of presenta- 
tion. Figures and trigrams were 3/8" high. 

The stimulus form was presented for 4 sec- 
onds followed by a 4-second presentation of 
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both stimulus form and response trigram, dur- 
ing which the experimenter enunciated the 
trigram name. Each pair was followed by a 
4-second rest, and each presentation of the 
entire list was followed by a 1 0-second inter- 
trial rest. 

All testing was done in a private room 
with a minimum of distraction. Subjects were 
told that they were helping the experimenter 
to learn how children learn. The fact that the 
pairs would be in either black-and-white or 
color was not pointed out, and the fact that 
color was used was never spontaneously men- 
tioned by a subject. A preliminary trial with 
a stimulus pair (heart-keb) was given to ex- 
plain the nature and sequence of the task. 

All subjects were tested by the first author. 



RESULTS AND DISCUSSION 

The mean acquisition trials — serial, 
scrambled and total— are given by main ef- 
fect in Table 1. It should be noted here that 
the grand mean for total trials was 9.7; but 
with visual-auditory presentation in an earlier 
study (Otto, 1961) — where the task and method 
of presentation, with the exception of the 
added color cues , were the same as in this 
study — the grand mean for the visual-auditory 
group (N = 36) was 12.3. This discrepancy 
between the results of the present and the 
earlier study is noted because there are im- 
plications for the interpretation of the present 
findings. Othe»- specific discrepancies be- 
tween the two studies are noted for the same 
reason. 

Separate analyses of variance of serial 
and of scrambled trials showed that only the 



Grade and Reading Level main effects were 
significant (/» < .005) with serial trials; .none 
was significant with scrambled trials; and 
there were no significant interactions shown 
in either analysis. The effect of scrambling 
the presentation apparently was the same for 
all subjects, with the initial serial learning 
trials accounting for the differences. An anal- 
ysis of variance of total learning trials re- 
vealed that only the Grade (F = 11.4, d/ = 

2/48, p < .005) and Reading Level (F = 23.71, 
«?/= l/48, /» < .005) main effects were sig- 
nificant, and none of the interactions reached 
significance. Table 1 shows that second 
graders took more trials than fourth and sixth 
graders, but there is little difference between 
fourtii and sixth graders' mean trials. This 
finding, too, is different from the earlier study, 
where second, fourth, and sixth graders all 
differed. The poor readers required signifi- 
cantly more trials than the good readers to 
master the list, but again there is a possibly 
significant discrepancy from the earlier re- 
sults; in the present study good readers re- 
quired 8.3 and poor readers required 11.0 mean 
trials, whereas in the early study good readers 
required 8.7 and poor readers required 15.3 
mean hials. Thus, the good readers in both 
studi ; -i. performed similarly, but the present 

poor readers required substantially fewer total 
trials. 

The Method of Presentation main effect 
did not approach significance, nor were any 
of the interactions significant. Yet, in view 
of the speculation that perhaps poor readers 
and lower grade pupils would benefit most 
from color cues, the following interaction tables 
show some interesting trends. The means in 
Table 2 show that it was the good readers who 



Table 1. Mean Acquisition Trials 




Table 2. Mean Total Trials; Reading Level x 
Method of Presentation 



Reading Level Method of Prese ntation 

Black-V.Tiite Colored 



Good 

Poor 



8.9 

11.0 



7.7 

11.1 
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tended to benefit more from color cues, and 
the means in Table 3 show a trend toward in- 
creasing benefit from color cues with increas- 
ing grade level. Both trends are directly op- 
posite of the prestudy speculation. 



Table 3. Mean Total Trials: Grade x 
Method of Presentation 



Grade 


Method of Presentation 


Black-White 


Colored 


2 


11.4 


11.7 


4 


9.2 


8.7 


6 


9.3 


7.8 



Because the analyses revealed that the 
present results were generally nonsignificant, 
very little that is unequivocal can be said. 

Yet the expectation that more efficient paired- 
associate leaning should result from the ad- 
dition of color cues is based upon sufficiently 
strong theoretical and empirical grounds to 
make examination of the present contradictory 
results worthwhile. Post hoc speculation, 
then, is offered with full awareness of the 
limitations . 

The experimenter did not point out or dis- 
cuss the color cues, so it would have been 
necessary for individuals to discover their 
own use for the color cues. Not one of the 
subjects commented on the varied colors. 

And, when the experimenter informally queried 
some of the subjects several days after the 
testing, they were unable to recall whether 
the task had been presented in black-and- 
white or in color. The followup was not done 
systematically, but the informal feedback 
seems to suggest that perhaps the subjects 
did not use color cues either because they 
were frankly not consciously perceived or be- 
cause they did not see a way of making sys- 
tematic use of them. Of course, there is a 
possibility of "unconscious mediation" as 
demonstrated by Bugelski and Scharlock ( 1952), 
but it apparently was not strongly operative in 
this study. Yet, if the argument that the sub- 
jects were unaware of the color is to stand, 
the trends noted — i.e., more efficient learning 
with color cues by good readers and upper, 
grade pupils — must be explained in terms of 
unconscious mediation. A replication of the 
present study with explicit instructions re- 
garding color cues would be worthwhile. 

Another possibility is that, as the pres- 



ent paired -associate task was structured, the 
interjecUon of color did not amount to provi- 
sion of a more meaningful or more useful cue. 
Dissimilar geometric forms served as stimuli 
in the present task, whereas in the related 
studies reviewed trigrams were the stimuli 
and color was added only to the stimulus por- 
tion of each pair. The geometric forms used 
here were dissimilar by design and, therefore, 
perhaps so discrete that further differentiation 
or cue selection was not useful. Of course, 
the present list was also atypical in that both 
stimulus and response components were in 
color. The reasoning was that this might en- 
courage color mediation, but the effect may 
have been merely to erase the salience of color 
as a cue. This, unfortunately, does not ex- 
plain the lack of any motivational effect arising 
from the use of color; but perhaps only very 
young children, such as those studied by Jones, 
benefit directly from color in this way. 

To offer an explanation for tne unexpected 
trend by good readers and upper-grade pupils 
to do better with color is difficult. The specu- 
lation already given is, if anything, at odds 
with this trend. One could dismiss it as non- 
significant, but the fact is that the trend is 
opposite of that expected and, therefore, par- 
ticularly UNserendipitous. Another study of 
good and poor readers' paired -associate learn- 
ing is needed to determine whether the trend 
is a stable one. If it is, then further efforts 
to find out why will be in order. 

Finally, the present subjects took fewer 
trials, regardless of method of presentation, 
to master the list than did subjects who learned 
the same list in the earlier study. As already 
noted, however, the means for good readers in 
the two studies were very similar; the differ- 
ence was between poor readers' means, with 
the present subjects taking substantially fewer 
trials. Obviously there was some discrepancy 
between either the choice of poor readers and/ 
or the administration of the task in the two 
studies. The most straightforward suggestion 
seems to be that the present poor readers may 
have been better readers: poor readers in the 
earlier study were chosen from among pupils 
whose reading test scores placed them in the 
bottom three stanines on national norms, where- 
as the present poor readers were from the bot- 
tom third of their classes according to test 
scores and teacher judgment. The discrepancy 
is relevant here mainly because different re- 
sults might have been obtained with regard to 
color cues if the poor readers had been pupils 
with severe reading problems. 
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EXPERIMENT IP 



The absence of a significani overall color- 
cue effect in E;o>eriinent I could be explained 
in one of several ways: the geometric forms 
in the form-trigram list were so dissimilar 
that further differentiation or cue selection 
was not useful; the effect of presenting both 
tl>e stimulus and response portions of each 
item in the same color may have been to de- 
crease the salience of color as a cue; and the 
use of rolor was not discussed with the sub- 
jects who were given color cues, and there 
was some subjective evidence that they were 
unaware of the systematic use of colcx. In 
Experiment n, the PA task was more reading- 
like and the stimulus components were not as 
dissimilar as in Expeiiment I; also, subjects 
receiving color cues were informed of their 
presence. The basic question was whether 
perfonnance would be enhanced by the provi- 
sion of color cues with the revised task. A 
related question was whether or not the pre- 
viously demonstrated tendency for good read- 
ers and for upper-grade subjects to benefit 
more from the color cue would again be demon- 
strated. 



METHOD 

Subjects and Desifn 

Subjects were good and poor readers from 
Grades 2, 4, and 6 of the two elementary 
schools in a small city. Potential subjects 
scored in the average (90-115) range on the 
Quick Test, an individually administered pic- 
ture vocabulary test, which was given to all 
second, fourdi, and sixth graders in the two 
schools. Those who scored in the bottom four 
stanines on the reading subtests of an achieve- 



*An expanded report, "Elementary Pupils' 
Use of Cues in Paired-Associate Learning," 
will be published in Psychology in the Schools 
(Otto, 1968b). 



ment battery were designated poor readers and 
those who scored in ^he top four stanines were 
designated good readers. From the pools of 
pupils so identified, equal numbers of boys and 
girls from each reading level and each grade 
level were assigned to the two methods of pres- 
entation for a total of 72 subjects. 



Tsttk 

The task was reading-like in that it aP 7 
proximated sight word learning. The stimuli, 
presented visually, were six three-letter words 
written in Greek characters and the responses, 
given orally, were the English words ask, ear, 
few, had, men, and sea. Thus, the stimuli were 
dissimilar in that each began with a different 
unfamiliar character; but characters did recur 
in odier positions. Depending on the method 
of presentation, the stimuli were printed in 
black or in distinctive colors. The colors used 
for each of the six stimuli, given in the same 
order as the words above, were brown, red, 
orange, blue, green, and pink. 

Procedure 

Each stimulus was printed in 3/4" char- 
acters on a separate 3" x 5" card. The stim- 
ulus cards were presented manually by a 
tester, who enunciated the apprc4>riate response 
portion of each pair. Subjects were told the 
words to be associated with each stimulus on 
the first trial. On subsequent trials each stim- 
ulus was displayed for approximately 4 sec- 
onds, then the tester gave the correct response 
and waited about 4 seconds more before going 
on to the next stimulus. An intertrial rest of 
about 12 seconds was given, so the subject 
knew when the list was to be repeated. 

All testing was done individually in a pri- 
vate room with minimal distractions. Subjects 
were told that they were helping the tester to 
learn how children learn. The tester made 
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explicit mention of the presence of color when 
the colored stimuli were used. Each subject 
learned the list to a criterion of one correct 
anticipation of the entire list with serial pres> 
entation and one correct anticipation of the 
entire list with scrambled presentation; total 
score, then, was the sum of the serial and 
scrdpibled trials. This sequence of presenta- 
tion was preserved from earlier studies (Otto, 
1961; Experiment I) where it was observed that 
immediate scrambling was disconcerting to 
the younger subjects, particularly the poor 
read The feeling was that the naturalistic 
apF manual presentation more than off- 

set any disadvantages attributable to the loss 
of precise control of presentation times. 



RESULTS AND DISCUSSION 

The mean numbers of trials required to 
reach the criterion of one correct anticipation 
of the entire list with serial presentation and 
with serial plus scrambled presentation are 
given in Table 4 by main effect. Comparison 
of the serial and total trials means shows 
that the number of trials required to reach 
criterion with scrambled presentation differed 
markedly for certain of the subgroups. This 
was different from the two earlier studies where 
the serial plus scrambled sequence was fol- 
lowed; the finding had been that the effect of 
scrambling was quite uniform across subgroups 
and analyses of serial and total scores yielded 
similar results. 

An analysis of variance of serial learning 
trials was performed. The F for the Grade (F = 
16.57, df= 2/48, p< .01), the Reading Level 
(F = 8.79, df = l/48, P< .01), and the Method 
of Presentation ( F = 4.54, df = 1/487, p< .05) 



effect was significant. A Scheffe test showed 
that second graders took more trials than fourth 
and sixth graders; and inspection of Table 4 
shows that poor readers took more trials than 
good readers and that subjects with black-and- 
white presentation required more trials than 
those with colored presentation. The F did not 
reach significance for any of the interactions. 
The total learning trials analysis revealed a 
significant F only for the Sex (F = 4.1^, d/ = 
l/48, p< .05) and the Method of Presentation 
(F = 4.89, df= 1/48, p< .05) effects; boys re- 
quired more total trials than girls and fewer 
trials were again required with the colored 
presentation. There were no significant inter- 
actions. 

The question of whether the previously 
observed trend for good readers and upper- 
grade subjects 'to benefit more from color cues 
is answered in Table 5 and Table 6. The inter- 
action effects shown did not reach acceptable 
significance levels, as already noted. There 
was an opposite trend, however, for the sec- 
ond graders to benefit disproportionately more 
than fourth and sixth graders from the color 
presentatiDn; but there was no discemable 
trend on the basis of reading level. The data 
in the interaction tables also help to specify 
the cause for the shift in results from the 
serial to the total trials analysis: good readers 
who learned the black-and-white list required 
more scrambled trials than the other groups, 
which tended to neutralize the Reading Level 
difference that existed after serial learning 
when total trials were considered; and the fact 
that the second graders, particularly those who 
learned the colored list, required fewer scram- 
bled trials than the fourth and sixth graders 
had a similar effect with regard to Grade 
Level. 



Table 4. Mean Acquisition Trials 



Grade Sex P-» adinq Level Method 

2 4 6 M F G P B-W C 



Serial 7.9 4.0 4.4 5.9 5.0 4.6 6.3 6.1 4.8 

Total 10.4 8.5 9-2 10.4 8.3 9.0 9-8 10.5 8.3 



Table 5. Mean Serial (in parentheses) and 
Total Trials: Reading Level x 
Method of Presentation 



Reading Level 


Method of Presentation 


Black & White 


Color 


Good 


(4.9) 10.1 


(4.2) 7.9 


Poor 


(7.2) 10.8 


(5.4) 8.6 



Table 6. Mean Serial (in parentheses) and 
Total Trials: Grade x Method of 
Presentation 



Grade 


Method of Presentation 




Black & White 


Color 




2 


(9.3) 


12.5 


(6.4) 


8.3 


4 


(4.2) 


9.8 


(3.9) 


9.3 


6 


(4.8) 


9.2 


(4.4) 


8.3 



O 
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Analyses of both serial and total trials 
showed that learning was enhanced by the 
provision of color cues with the present read- 
ing-like task. In view of the lack of such an 
effect with the form-trigram list, the sugges- 
tion is that the nature of the paired-associate 
list is a significant determiner of whether a 
facilitative effect will be demonstrated. If 
the color cue became useful because of in- 
creased intralist similarity in the present 
task, then the effect might be attributed to 
increased differentiation through the use of 
color. On the other hand, the effect might 
have been due to cue selection. That is, color 
alone may have become the functional stim- 
ulus for each pair and learning then would 
have been enhanced by the change from rela- 
tively complex and unknown word-like stimuli 
to simple and known color names. 

The present data offer no basis for choos- 
ing between differentiation and cue selection 
to explain the facilitative effect of color. 

This is unfortunate, because the issue is more 
than academic. In a very practical sense, the 
use of color in teaching sight words would 
have a salutory effect upon reading ability if 
the colors were useful for purposes of differen- 
tiation; but no useful purpose would be served 
if the color rather than the words became the 
functional stimuli. In another study it will be 
worthwhile to examine subjects' performance 
with a black-and-white list immediately after 
mastery of the list with color. Previous work 
of this nature has been confined mainly to 
adult subjects and the tasks involved have not 
necessarily been reading-like in nature (e.g. 
Underwood, Ham & Ekstrand, 1962; Saltz, 

1963). Now that the facilitative effect of 
color has been demonstrated with children and 
the task restrictions are more clearly under- 
stood, the way is clear to seek reasons for 
the facilitation and to examine possible ap- 
plications. The clarification of principles 
through the specific study of color cues should, 
of course, generalize to other types of cues; 
herein lies the potential value of such a line 
of research. 

The shift in results from the serial trials 
analysis to the total trials analysis was 
clearly due to the fact that the effect of 
scrambling the presentation was not uniform 
across subgroups. A recent study by Samuels 
and Jeffrey (1966) offers some clues as to 
why this would have been so with the present 
list but not so with the geometric form-trigram 



list used in the related studies. Their find- 
ing, with kindergarten age subjects, was that 
when intralist similarity is high, serial order 
of presentation is superior to scrambled order, 
but when intralist similarity is low, the order 
of presentation seems unimportant. The authors 
suggested that the consistency of serial pres- 
entation makes it easier for subjects to dis- 
criminate between similar items and that 
learning is thereby enhanced even when the 
items are scrambled after a number of trials. 

It might be argued, then, that when intralist 
similarity is low, e.g. when the stimuli are 
distinctive geometric forms, subjects would 
tend uniformly to attend to the stimuli rather 
than to other salient cues, such as the serial 
order or color; thus , the effect of changing 
from serial to scrambled presentation would 
be both slight and fairly uniform for all sub- 
jects. On the other hand, with increased intra- 
list similarity, as in the present task, subjects 
would be more apt to select from the available 
cues, i.e. "words," colors or serial order in 
the present list; those who made extensive 
use of the serial order would need to do ex- 
tensive relearning with scrambled presenta- 
tion. 

In such a framework a post hoc explana- 
tion for the difference between the serial and 
total trials analyses can be quite straight- 
forward; but the envious lack is that it is not 
possible to say why a particular group chose 
a particular cue. For example, it has been 
pointed out that the shift from a significant 
to a nonsignificant Reading Level effect was 
due primarily to the fact that the good readers 
who responded to the black-and-white list 
took more trials to reach criterion when the 
list was scrambled. Apparently they had been 
most heavily dependent upon order of presen- 
tation, rather than color or the "word" itself, 
in learning the list serially; but why they 
should have been so is not clear. Likewise, 
second graders, particularly those who re- 
sponded to the colored list, reached criterion 
with the scrambled presentation in fewer trials 
than either the fourth or sixth graders, which 
was largely responsible for the shift from a 
significant to a nonsignificant Grade effect. 
Apparently the second graders made less use 
of order in their serial learning and more use 
of color when it was available. Again the 
reason is not clear, but the need for further 
investigation of the variables that effect cue 
selection is quite clear. 
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IV 

EXPERIMENT III’ 



The results of E^qperiment II suggest that 
some subjects may have been using serial 
order of presentation as a cue, which is in 
line with the suggestion by Samuels and Jef- 
frey (1966) that serial presentation is superior 
to scrambled when intralist similarity is high; 
and second graders tended to make more use 
of color cues than the fourth and sixth graders. 
Experiment III, then, was done to examine the 
relative roles of and possible interactions 
among intralist similarity, order of presenta- 
tion, and color in paired -associate learning 
among second-grade subjects. 



2 (serial and scrambled presentation) x 2 
(colored or noncolored stimuli) design sche- 
matically represented in Table 7. The remain- 
ing subjects were assigned to four groups and 
exposed to selected precriterion learning con- 
ditions (see Table 7, groups in brackets) in 
order to permit additional postcriterion cue 
shift:^; data from these groups were not con- 
sidered in the acquisition trials analyses. 



Table 7. Schema of the Basic Design and 
Postcriterion Learning Conditions 



METHOD 

Two basic lists were prepared. The high 
similarity list comprised six whimsical, word- 
like stimuli that were made up of three Greek 
letters arranged in every possible three -letter 
combination. The low similarity list also 
comprised six stimuli, but they were made up 
of eighteen Greek letters, none of which oc- 
curred more than once. Some liberties were 
taken with certain Greek letters to avoid dup- 
lication of Roman letters with which the Ss 
were familiar. Orally presented English words 
— ask, ear, few, had, men, and sea — served 
as responses. The stimulus words were 
printed on 3" x 5" cards in 1" characters, 
either in black or in six distinctive colors — 
green, light blue, brown, orange, red, and 
purple. 

The subjects were 144 second graders, 
equal numbers of boys and girls selected at 
I'^ndom from two schools. Ninety-six of the 
Ss were assigned to the eight basic groups, 
six boys and six girls to each group, included 
in the 2 (high and low intralist similarity) x 



^An expanded report, "Intralist Similarity, 
Order of Presentation and Color in Children's 
Paired-Associate Learning," will be published 
in Psychonomic Science (Otto, 1968c). 



Precriterion Postcriterion 




NO color (Ncj- 



-wc ocr 



Color (C) 




Nc Scr 
[C Scr] 
[Nc Ser] 
Nc Ser 



.Serial 
High / (Ser) 

Similarity 

(Hi) \ Ai o color (Nc ) 

Scramble^ 

(Scr) Color (C) Nc Scr 

^^No color (Nc) Nc Scr 

^^^Nc Scr 
•Color (C)^^—[C Scr] 
^'^[Nc Ser] 
No color (Nc) N c Ser 



Serial^ 

Low ^ (Ser) 

Similarity 

(Lo) \ ✓ 

Scramble^ 

(Scr) Xolor(C) 



-Nc Scr 



Each subject was show'n the appropriate list 
of six "v/ords," told the response to be asso- 
ciated with each stimulus, asked to repeat each 
response, and then told that on subsequent trials 
he was to attempt to give the response before it 
was given by E. Stimulus cards were presented 
manually. An approximate 4-second interval be- 
fore E gave the response was followed by another 
4 -second interval until the next card was pre- 
sented. The cards were shuffled between trials 
for the scrambled presentations. The criterion 
was two correct consecutive anticipations of 
the entire list or 15 trials. A single postcriterion 
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trial was given Ln nediately. The nature of 
the list (stimuli coJored or noncolored) and 
the order of presentation were systematically 
varied on the postcriterion trial (see Table 7) 
in order to obtain data relevant to the im- 
portance of order of presentation and color 
as cues. 



RESULTS AND DISCUSSION 

Separate analyses of variance of correct 
responses on Trials 3, 6, 9, 12. and 15 were 
run. The notion was that perhaps there would 
be some differences In results across pre- 
criterion trials , but each analysis yielded 
similar results: significant Intralist Similarity 
and Order of Presentation effects, a nonsig- 
nificant Color effect, and a single significant 
interaction — Intralist Similarity x Order of 
Presentation. Specifically, these results are 
exemplified by the Trial 15 analysis, where 
the Intralist Similarity effect (df = l/88, F = 
25.49, p < .001), the Order of Presentation 
effect (d/= 1/88, F = 59.39, p< .001), and 
the Intralist Similarity x Order of Presentation 
interaction (df = l/88, F = 22.88, p < .001) 
were significant. Comparisons of means show 
that there were more correct responses with 
the low similarity list (M = 5.73) than with 
the high similarity list (M = 4.94) and more 
correct responses with serial (M = 5.94) than 
with scrambled (M = 4.73) presentation. The 
means in Table 8 clarify the nature of the in- 
teraction. The Ss who learned the High Sim- 



Table 8. Mean numbers of Correct Responses 
on Trial 15 for High and Low 
Similarity Tests with Serial 
and Scrambled Presentation 



Group 


Mean 


Low Similarity Serial 


5.96 


High Similarity Serial 


5.92 


Low Similarity Scrambled 


5.50 


High Similarity Scrambled 


3.96 



ilarity Scrambled list differed from all other 
Ss, but there were no o^er between group 
differences, according to the Scheff4 post hoc 
test. Analyses of trials through criterion and 
of total correct responses through Trial 15 
also yielded similar results. Thus, serial 
order of presentation enhanced learning but 
color did not, even when there was high intra- 
list similarity. 

Comparisons of pre- and postcriterion 
performance are shown in Table 9 . In each 
instance there were fewer cues — i.e. color, 
order or both elimina*ted — on the postcriterion 
trial. It is no surprise that there was no change 
when Low Similarity/No Color/Scrambled was 
changed to Serial; but the change when High 
Siinilarity/No Color/Scrambled was changed to 
Serial does present some awkwardness. Per- 
haps it is simply a symptom of too many t- 
tests. Neverdieless, the essential point seems 
clear: in every instance the removal of cues 



Table 9. Mean Responses Correct and t-Test Results for All Groups 
on Trial 15 Precriterion and Trial 1 Postcriterion 



Pre- and Postcondition 


Pre- Mean 


Post- Mean 


t-Value 


Hi Nc Ser - Hi Nc Scr 


5.83 


2.75 


7.39** 


Hi C Ser - Hi Nc Scr 


6.00 


2.75 


8.74** 


Hi C Ser - Hi C Scr 


6.00 


3.33 


4.69** 


Hi C Ser - Hi Nc Ser 


6.00 


4.75 


3.05* 


Hi Nc Scr - Hi Nc Ser 


3.75 


3.08 


2.36* 


Hi C Scr - Hi Nc Scr 


4.17 


2.67 


3.59** 


Lo Nc Ser - Lo Nc Scr 


5.92 


4.58 


4.71** 


Lo C Ser - Lo Nc Scr 


6.00 


4.67 


3.74** 


Lo C Ser - Lo C Scr 


6.00 


5.33 


3.55** 


Lo C Ser - Lo Nc Ser 


5.83 


5.00 


3.46** 


Lo Nc Scr - Lo Nc Ser 


5.25 


5.08 


.53 


Lo C Scr - Lo Nc Scr 


5.75 


4.83 


3.20** 



♦ 

p< .05 



** 

p< .01 
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resulted in poorer performance, and this was 
true even when color was the only cue re> 
moved. Color may be a less potent cue than 
serial order, at least among second graders, 
but there does appear to be some value. 

Apparently the cue value of color — again. 



at the second-grade level — is rather fragile 
and apt to be superseded by more potent cues. 
The immediate implication seems to be that 
color cues are better than no cues. The study 
should be replicated with children from other 
grades. 
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EXPERIMENT IV* 



E^qperinient IV was designed to examine 
the cue value of syntactical mediation in 
children's PA learning. There is strong and 
consistent evidence that syntactical mediation 
greatly facilitates PA learning, and there is 
some evidence that good readers master a 
paired-associate task in fewer trials than poor 
readers. Perhaps good readers' superiority is 
due, at least in part, to spontaneous media- 
tion. A pertinent question, then, is whether 
poor readers' performance would be enhanced 
by instructions to mediate. The purpose of 
Experiment IV was to examine the relationship 
among reading ability, grade level, and syn- 
tactical mediation in paired— associate learn- 
ing. 



METHOD 

Subjects and Desi{n 

Subjects were second- and fourth-grade 
pupils in a small Wisconsin school system. 
Good and poor readers were identified on the 
basis of reading subtest scores from the Stan- 
ford Achievement Tests; those pupils who were 
above the 64th percentile or below the 34 th 
percentile on all of the relevant subtests were 
considered good and poor readers, respectively. 
Total IQ scores from group intelligence tests 
were obtained for all good and poor readers, 
and an attempt was made to identify those 
subjects whose IQ scores were closest to 
their class means. The second-grade class 
mean IQ was 109.00 with a standard deviation 
of 11.14; and the fourth-grade class mean IQ 
was 104.88 with a standard deviation of 12.22. 

^he original report, "The Relationships 
among Reading Ability, Grade Level, and Syn- 
tactical Mediation in Paired-Associate Learn- 
ing," was the master's thesis of Carln Cooper 
( 1968). A revised version was presented at 
the annual American Educational Research 
A.ssociation meeting, Chicago, 1968. 



Equal numbers of boys and girls from each 
reading level and each grade level were then 
selected, with each group equated on the basis 
of IQ scores, to receive one of two types of 
instructions. The mean IQs and standard de- 
viations for each group are given in Table 10. 
The IQ scores for each group were ranked, with 
the odd-numbered ranks receiving the media- 
tion instructions and the even-numbered ranks 
receiving the nonmediation instructions. Thus, 
the design was 2 (boys and girls) x 2 (good and 
poor readers) x 2 (Grades 2 and 4) x 2 (media- 
tion and nonmediation instructions) with four 
replications. 



Table 10. Mean IQ and Standard Deviation 
for Each Group 





Grade 2 


Grade 4 




Good 


Poor 


Good 


Poor 


Male 










Mean 

S.D. 


114.50 

10.24 


103.63 

16.17 


117.88 

5.64 


100.13 

5.62 


Female 










Mean 

S.D. 


110.75 

4.33 


110.63 

10.31 


113.13 

4.29 


96.00 

5.45 


Male and 

Female 

Combined 










Mean 

S.D. 


112.63 

7.84 


107.13 

13.59 


115.50 

5.43 


98.06 

5.76 



Task 

The stimtaus materials were 16 pictures of 
common objects, drawn with black ink on 4" x 
4" squares of white poster board. The objects 
used were taken from and paired according to 
Rohwer (1964). This insured that they were high 
frequency nouns (classes A and AA in the Thom- 
dike-Lorge tables) and were paired so as to 
minimize' the association value. The pairs were 
MOP-CAKE, TREE-HAT, CLOCK-HOUSE, FISH- 
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BED, CAT-SHOE, SOAP-FORK, COMB-GLASS, 
and COW-BALL. Pictures of these objects 
were taken from a first-grade workbook. • 



Procedure 

Each subject was tested individually in 
a small room containing a table and two chairs. 
The experimenter and the subject sat beside 
each other, with the pairs of cards placed 
face down on the table before them. The pic- 
tures had been placed so that the stimulus 
picture was on top of the response picture and 
the pairs were ordered the same for all sub- 
jects at the beginning. On the first trial, each 
pair was exposed for 15 seconds and then 
turned face down again. Subjects receiving 
the nonmediation instructions were told: 

There are pictures drawn on the other 
side of these cards. I'm going to show 
you two at a time. All you are to do right 
now is to name them. For example, if I 
showed you a bird and a book, you would 
say, "Bird, book." Do you understand? 
Here are the first two. 

Subjects receiving the mediation instruc- 
tions were told: 

There are pictures drawn on the other 
side of these cards. I'm going to show 
you two at a time. First I want you to 
name them and then make up a sentence 
using both of those names. For example, 
if I showed you a bird and a book, you 
would say, "Bird, book. The bird is peck- 
ing at the book." Or any other sentence 
you can think of using those two words. 
Can you think of another one? (If not, 
the subject was prompted by being told, 
"There are lots of sentences with those 
two words. I'll give you another one, 
and then you give me one.") Very good. 
Sometimes the only sentence you can 
think of is a silly one, but that's all 
right, as long as both words are in the 
same sentence. Tell it to me as soon 
as you can think of it. Here are the first 
two. 

If the subject could not give a sentence 
after 5 seconds, he was asked "Can you think 
of a sentence?" If he still could not give a 
sentence then the experimenter said, "Well, 
I'll tell you one." The sentences that were 
used if the subject could not think of one 
were very similar to sentences made up by 



third graders used as practice subjects. They 
were as follows: 

1 . I will MOP the floor after I eat the CAKE. 

2. My HAT was stuck in the TREE. 

3 . We have a CLOCK in our HOUSE. 

4. The FISH was in the BED. 

5. The CAT was sleeping in the SHOE. 

6. The SOAP will clean the FORK. 

7. We wash the COMB in the GLASS. 

8. The COW chased the BALL. 

Before the second trial, all subjects were 

told: 

Now I will mix up the order. Now when 
I point to a picture, I want you to tell me 
which picture is underneath. Then I will 
show you so you can see if you were right 
or not. But if you take too long in answer- 
ing, I will show you anyway. So try and 
tell me what the bottom picture is before 
I show you. If you can not remember, then 
take a guess. Do you understand? 

One at a time, each pair was turned over 
so that the stimulus picture was in view for 
about five seconds. Then it was lifted and 
placed beside the response picture for another 
five seconds whether the subject responded or 
not. Then both pictures were placed face down 
again. Between trials , the pairs were scrambled 
in order. This allowed for a 10-second inter- 
trial interval. Subjects were run to a criterion 
of one errorless trial or 20 trials, whichever 
came first. 

Following the learning, all subjects were 
asked in an informal manner how they had been 
trying to remember and if they had been think- 
ing of anything else besides the pictures they 
saw. This was done to identify the subjects 
who were mediating whether they had been in- 
structed to or not. 



RESULTS AND DISCUSSION 

Using number of trials to criterion as a 
measure, means and standard deviations for 
each group were calculated (see Table 11). 

An analysis of variance revealed that only 
the Instructions (F = 77.5, df = 1/48, p < .001) 
and the Grade (F = 6.7, df = 1/48, p < .025) 
main effects were significant, and one inter- 
action was significant, Reading Ability x 
Instructions x Grade (F = 4.42, df = 1/48, 

/> < .05). As seen in Table 11, the fourth 
graders and the subjects receiving the media- 
tion instructions learned in fewer trials. 
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Table 11. Mean Number of Trials and Standard Deviations 
for All Groups (N = 4) 





Grade 2 




Grade 4 




Male 


Female 


Male 


Female 


GOOD 

Nonmediation 

Mean 


12.75 


15.25 


5.75 


7.75 


S.D. 


9.74 


4.99 


1.71 


4.65 


Mediation 

Mean 


2.25 


2.00 


1.50 


1.75 


S.D. 


0.96 


0.00 


0.58 


0.50 


POOR 

Nonmediation 

Mean 


11.00 


13.25 


11.50 


11.75 


S.D. 


5.48 


5.50 


4.65 


5.68 


Mediation 

Mean 


3.25 


3.75 


1.25 


1.00 


S.D. 


2.50 


1.71 


0.50 


0.00 



Using the Scheffe technique of post-hoc com- 
parisons (Hays, 1963) to analyze the signifi- 
cant interaction, it was found that the second- 
grade poor readers given mediation instructions 
did not differ significantly from any of the 
fourth-grade groups. Also, the fourth-grade 
good readers given nonmediation instructions 
did not differ significantly from any other 
groups. However, a t test comparison of the 
scores of the fourth-grade good and poor 
readers who were given norunediation instruc- 
tions was significant (f = 3.09). 

To help explain the above interaction, an 
analysis of variance of IQ scores was per- 
formed. Reading Ability was significant (F = 
25.04, df = l/48, p < .001 ), with the good 
readers having higher IQs than the poor readers 
(Table 10). The Grade x Reading Ability inter- 
action was also significant (F = 6.78, df = 
l/48, p < .025); a Scheffe post-hoc compari- 
son showed that the fourth-grade poor readers 
had lower IQs than all of the good readers, 
while the second-grade poor readers did not 
differ from any other group. 

To gain more information about the rela- 
tionship between IQ and reading ability, 

Pearson product-moment correlations were 
computed between the IQ scores and the grade 
equivalent scores on each of the reading sub- 
tests used for all the second and fourth graders. 
These coefficients are shown in Table 12. The 
correlations for the second grade are much 
lower than those for the fourth grade. 

Following the learning task, all subjects 
had been asked what they had been thinking 
of to help them remember. All of the subjects 
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Table 12. Correlation Coefficients between 
IQ and Reading Scores 



Grade 


Stanford 

Achievement Subtests 


Coefficient 




Word Reading 


.27 


7 


Paragraph Meaning 


.29 




Vocabulary 


.35 




Word Study Skills 


.21 




Word Meaning 


.72 


4 


Paragraph Meaning 


.70 




Word Study Skills 


.77 



given mediation instructions reported that they 
had been thinking of their sentences. Of the 
subjects given nonmediation instructions, 
some reported making some sort of associa- 
tions between the stimuli and the responses. 
The number of subjects who just named the 
pairs is broken down in Table 13 according to 
whether they were mediating or not. The 
largest difference is between the good and 
poor readers in the fourth grade. 

A Fisher exact probability test (Siegel, 
1956) was used for each grade level to test 
whether the number of spontaneous mediators 
and nonmediators among the good and poor 
readers differed significantly. In the second 
grade, the probability that the number of 
mediators and nonmediators did not differ was 
0.4999. In the fourth grade, however, the prob- 
ability was 0.0594, barely missing the one- 
tailed .05 level of significance. This is inter- 
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Table 13. Number of Mediating and Nonmediating Namers 





Grade 2 




Grade 4 






Good Poor 


Total 


Good Poor 


Total 


Mediators 


2 3 


5 


5 1 


6 


Nonmediators 


6 5 


11 


3 7 


10 



preted to mean that about 94 times in 100, 
there will be more good readers than poor 
readers in the fourth grade who will mediate 
spontaneously. 

A similar analysis was performed to test 
whether the number of spontaneous mediators 
and nonmediators in the two grade levels dif- 
fered. As seen in Table 13, five second 
gj*aders and six fourth graders were mediating. 
The probability was 0.5624 that these numbers 
did not differ. However, when broken down 
further by reading ability, tha^^pgous prob- 
abilities were 0.1530 for the good readers and 
0.2851 for the poor. Neither reaches a level 
of significance to reject the null hypothesis. 

Subjects instructed to mediate learned 
the PA list in fewer trials than those not so 
instructed. In fact, this variable accounted 
for most of the variance, as there was little 
overlap between the two groups. This phe- 
nomenon has been consistently found in 
studies using different subject populations, 
different materials, and different instructions 
for mediation: the present results merely lend 
more support to this general conclusion. 

The fourth graders learned in fewer trials 
than second graders. This replicates the re- 
sults of Jensen & Rohwer (1965) which showed 
that performance improved with increasing age. 
In fact, their second- and fourth-grade groups 
with both types of instruction have almost the 
same mean number of trials to criterion as do 
the comparable groups in the present study, 
even though their PA list contained two items 
more. These results also compare well with 
the significant grade level variable found by 
Otto (1961). 

In the present study, the good and poor 
readers did not differ in PA learning, unlike 
the subjects of Walters Sc Doan (1962), Wal- 
ters Sc Kosowski (1963), Giebink Sc Goodsell 
(1967), and Otto (1961). However, the task 
used in the present study involved a visual- 
visual association that was different from 
the visual-visual and visual-auditory tasks 
used in the other studies. Therefore, the 
results of the present study may lend some 
support to the hypothesis that good and poor 
readers will differ in number of trials needed 
to learn a PA list only under certain task con- 
ditions. 



Since the main effects of Grade and In- 
structions were significant, the interaction of 
Reading Ability x Instructions x Grade may be 
due to the difference between the good and 
poor readers in the fourth grade who received 
nonmediation instructions. The good readers 
had learned in significantly fewer trials than 
the poor readers. There are two possible ex- 
planations for this better performance: ( 1 ) dif- , 
ferences in IQ may account for the differences 
in performance, and (2) more of the fourth- 
grade good readers were mediating spontan- 
eously than the fourth-grade poor readers. 

Each of these possibilities will be further dis- 
cussed. 

Reading Ability and Reading Ability x Grade 
were significant effects in an analysis of vari- 
ance of IQ scores. Means for these effects 
are shown in Table 10. Since each grade level 
had been given a different intelligence test, 

A would be best to discuss the grades sep- 
arately. 

The correlations between IQ and reading 
achievement subtests shown in Table 12 clearly 
demonstrated that, for the population used iQ 
this study, IQ and reading achievement are 
more closely related in the fourth grade than 
in the second. Since these con slations for 
the fourth grade were high, and since the Read- 
ing Ability X Grade interaction was largely due 
to the difference between fourth-grade good 
and poor readers, the variables of intelligence 
and reading achievement are confounded in 
the fourth grade Ss used in this study. There- 
fore, the Reading Ability x Instructions x Grade 
interaction for number of trials could very well 
be due to intelligence instead of reading abil- 
ity, or an interaction of the two. 

An incidental finding of the present study 
was that over one-third of the Ss given the 
nonmediation instructions reported they had 
been mediating in some way (Table 13). Al- 
though an equal number of Ss in each grade 
was mediating spontaneously, in the second 
grade the number is again divided about 
equally between the good and poor readers, 
but in the fourth grade there was only one 
poor reader as compared with the five good 
readers who reported mediating. The Fisher 
exact probability test showed that the fourth- 
grade distribution of mediators and non- 
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mediators approached a significant level, sug- 
gesting that good readers may be more likely 
to.mediate spontaneously. Also, a trend was 
indicated that there may be an interaction be- 
tween reading ability and grade operating that 
may ^ffect tendency to mediate spontaneously. 
The results of the Fisher tests are roughly 
comparable to the Grade x Reading Ability x 
Instructions interaction for number of trials. 
Therefore, this latter interaction may be ex- 
plained in terms of spontaneous mediation as 
well as, intelligence, although these two con- 
structs fmay well be closely related to each 
other. 

Jensen & Rohwer(l965) had found that 
as age increased, the differences between 
the groups given different instructions de- 
creased, but there was still a significant dif- 
ference at the second- and fourth-grade levels. 
They had raised the possibility that the older 
Ss were mediating spontaneously but had 
gathered no data to support such a hypothesis. 
The data gathered in the present study indi- 
cates that at least some Ss at the lower grade 
levels were aware of mediating spontaneously, 
and the suggestion is that this phenomenon 
may be more likely to occur in children of 
higher intelligence and/or achievement level. 

The latter hypothesis, that children of 
higher intelligence and/or achievement levels 
may be more likely to mediate spontaneously, 
is worth further exploration. A future, well- 
designed experiment could shed some light on 
the question. For present purposes, however, 
some of the data from this study were com- 
pared; namely, the IQ scores of the spontan- 
eous mediators vs. those of the nonmediators. 
The results of this comparison are as follows: 

(1) The spontaneous mediators and non- 
mediators of each grade level were first 
compared. The mean IQ, standard deviation, 
and number of Ss for each group are shown 
in Table 14. A t test for the difference be- 



tween the means was nonsignificant for the 
fourth grade, and barely reached the .05 level 
of significance using a one-tailed test for the 
second grade. 

(2) With grades combined, the mean IQ 
and standard deviation for the spontaneous 
mediators were 106.55 and 12.18, respectively, 
and for the nonmediators these figures were 
107.33 and 9.85. The difference between 
these figures is negligible. 

A comparison between the good and poor 
readers, to see whether achievement level is 
associated with the probability of spontaneous 
mediation, is impossible to make using the 
data of the present study for three reasons. 
First, there were differences in IQ between 
the good and poor readers, confounding these 
two variables; thus, such a comparison would 
tell nothing about achievement level alone. 
Second, the grade levels could not be com- 
bined for such a comparison because each had 
been given a different reading achievement 
test. And third, the sample size is too small 
to permit such a comparison at each grade level. 

Thus, the previously demonstrated rela- 
tionship between PA learning and reading abil- 
ity was not found in this study. Yet there was 
evidence that reading ability may be closely 
associated with both intelligence and the 
tendency to mediate spontaneously, and there 
may be interactions among these factors. The 
exact nature of this interaction needs clarifi- 
cation through future research. Also, tech- 
niques for identifying spontaneous mediators 
should be developed and used. Finally, the 
type of PA task may be the crucial factor in 
good and poor readers' PA learning. The fact 
that the present PA task comprised pictorial 
rather than verbal items may be the basis for 
the most rtraightforward explanation for the 
'lack of a difference in the good and poor 
readers' overall performance. Further research 
is, of course, needed. 



Table 14. Mean IQs, Standard Deviations, and Numbers of 
Mediating and Nonmediating Namers 



Grade 2 Grade 4 

Mediators Nonmediators Mediators Nonmediators 



Mean 

S.D. 



100.80 

14.81 



111.55 

6.67 



111.33 

7.81 



102.70 

10.99 



VI 

SUMMARY 



ROLE OF CUES 

In the four studies reported, it was shown 
that certain cues affect the rate of learning a 
PA list, but each subject's selection from 
available cues is also an important determiner 
of learning speed. The first three experiments 
indicated that color cues may facilitate learn- 
ing and/or retention if other, more powerful, 
cues are absent or ignored by the subjects. 

In Experiment II, color enhanced learning, 
while in Experiment III, color did not affect 
the learning rate, but the removal of color had 
an adverse effect on subsequent performance; 
thus, color cues were better than no cues at 
all. However, order of presentation is another 
factor to be considered, for order also appears 
to have some cue value (Experiment III). It 
was demonstrated in Experiment IV that verbal 
mediators are extremely powerful cues regard- 
less of type of materials, grade, and reading 
ability. The questions that still remain per- 
tain to the relationship among all of the pos- 
sible cues. Can they be placed on a continuum 
of facilitation? If so, how do they stand in 
relation to each other? If a certain type of 
cue aids initial learning, does ic also aid 
retention or relearning? 



READING ABILITY 

Differences in rate of learning by good 
and poor readers were apparent in Experiments 
I and II, but not in Experiment IV, although in 
the latter intelligence was confounded with 
reading achievement in the fourth grade. 
Furthermore, the first two studies differed 
from the fourth in the nature of the stimulus 
materials (word-like stimuli as opposed to 
pic cures), and this may account for the dif- 
ference in results. 

In Experiment IV, it was also suggested 
that good readers may be more apt to provide 
their own verbal mediators than poor readers , 
but that this trend may also be a function of 
grade/age level. That is, older children have 



had more lear.uiig experiences and verbal ex- 
periences on which to base future learning 
strategies , and good readers have had more 
successful verbal learning experiences thaii 
poor readers. In the first two studies, where 
the good and poor readers did differ, the stim- 
ulus materials and task were much more read- 
ing-like than in the fourth study, which may 
have enabled the good readers to capitalize 
on their more successful, and probably broader, 
verbal experiences. That is, if good readers 
have learned efficient methods of association 
with the positive reinforcement of success, 
the probability of their using appropriate 
methods in a similar situation is increased. 



CUES, READING ABILITY, AND GRADE 

The trends noted in Experiment I indicate 
that the good readers and the sixth graders 
benefited more from color cues, but the oppo- 
site was noted in Experiment II. However, 
these were trends and not significant inter- 
actions, and they may reflect only random 
error. On the other hand, the increased intra- 
list similarity in Experiment II may have af- 
fected the direction of these trends; as shown 
in Experiment III, the second graders learned 
faster with low intralist similarity. The ques- 
tion still remains as to whether the results of 
Experiment III would be the same with other 
grade levels and with different reading levels. 

In Experiment IV, the significant three-way 
interaction showed that all the groups bene- 
fited greatly from the cues, but the fourth- 
grade good readers did well even without the 
cues. This finding was discussed in terms of 
intelligence and spontaneous mediation. That 
is, the fourth -grade good readers had higher 
IQs tlian the fourth-grade poor readers, and 
they had been providing their own cues even 
in the absence of instructions to do so. The 
exact nature of the relationships among in- 
telligence, reading achievement, grade level, 
and spontaneous veibal mediation still needs 
much clarification. 
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